We monitored gold-spotted pond frog (Rana chosenica) populations near the Korea National University of Education in Chungbuk, Korea, from 19 May to 8 August, 2006 to examine the spatial distribution of populations in local areas and to investigate patterns of migration of adult gold-spotted pond frogs from terrestrial hibernation sites to breeding sites, We captured individuals from the largest population using a drift fence with 22 pitfall traps surrounding the breeding site. A total of 22 individuals (19 males and 3 females) were captured between 23 May and 15 June. No peak in breeding migration was detected, but the onset of the breeding migration may correspond with increased humidity. Male body weights were negatively correlated with sampling dates. Seven of 22 individuals were captured at the 4th pitfall trap, which was placed between two culverts. The capture rate per pitfall trap was higher in traps close to the rice field banks (1.44, traps 1 9) than in traps facing hilly land (0.33, traps 13 18). Comparative data from the Korean frog (Rana coreana), a sympatric species in the study area, were also collected and compared with those of the gold-spotted pond frog.
INTRODUCTION
Anthropogenic habitat destruction, modification and fragmentation have been primary causal factors in global amphibian population declines (Alford and Richards 1999, Dodd and Smith 2003) . Habitat destruction and degradation not only eliminates the populations directly, but also increases extinction rates of amphibian species by isolating local populations, making them more vulnerable to extinction due to small-population processes.
The gold-spotted pond frog, Rana chosenica, is facing the threat of local population extinctions in Korea as a result of human activities. Most gold-spotted pond frog breeding sites are highly fragmented as a result of development and construction of new buildings and roads, cutting of hillsides, and conversion of wetlands for agriculture. Prior to the 1970's, gold-spotted pond frogs were commonly observed in wet areas used for rice cultivation and in marshes and ponds throughout the western and southern Korean Peninsula and on Jeju Island (Won 1971). However, recent surveys showed that the species is rapidly declining in many parts of its original habitat, and has become rare in Jeolla Province and Jeju Island (Lee 2003) .
Many conservation efforts have attempted to minimize the loss of amphibian populations by creating biological corridors allowing breeding individuals to migrate between isolated small populations, by providing additional resources for resident individuals, and by translocating individuals into threatened populations (Harris and Scheck 1991 , Rosenberg et al. 1997 , Gilbert et al. 1998 , Kendell 2002 . The Korea Government has listed the gold-spotted pond frog as an endangered species since 1975 and the IUCN (The International Union for the Conservation of Nature and Natural Resources) listed it on the 2006 Red List of Threatened Species.
Information about the breeding ecology and behavior of natural populations, such as migration patterns of breeding individuals, is necessary for the development of management plans for gold-spotted pond frog populations. To date, however, few empirical data exist. Thus, research on the structure and dynamics of local populations and short-and long-term population trends is critical for the conservation of the gold-spotted pond frog. In this study, we first examined the distribution of gold-spotted pond frog populations near the Korea National University of Education (KNUE) and estimated the population densities of the frogs in these populations. Second, we collected basic information on the physical characteristics of adult gold-spotted pond frogs and documented the breeding migration patterns of individual frogs in a population. These data were then compared with data from the sympatric species Rana coreana. Third, we monitored calls in one population of gold-spotted pond frogs during the breeding season to monitor behavioral aspects Monitoring Local Populations and Breeding Migration Patterns of the Gold-spotted Pond Frog, Rana chosenica of breeding such as male-male interactions and female choice. This is the first report about the breeding ecology of the gold-spotted pond frog in Korea, and provides basic information which can be used for conservation of the species and future reintroduction of the species to historical habitats from which it has been extirpated.
MATERIALS AND METHOD

Study Site
The study was conducted from 19 May to 8 August 2006 near the KNUE, Darak Ri, Chungwon Gun, Chungbuk Province, Korea (Fig. 1) . We surveyed areas within 2 km of the KNUE for goldspotted pond frog populations three times over the study period. When a population was found, we estimated the population size using one of two methods: we conducted call surveys by walking slowly along the edge of wet rice fields or ditches at a speed of 100 m per 5 minutes, or employed a mating call playback method (Sung et al. 2005) . We chose the largest population identified in preliminary surveys in 2005, population 1, for a study of breeding migration patterns in gold-spotted pond frogs. This frog population lived in a 3,966.3 m 2 wetland area, which was surrounded by a steep 0.3 to 1.2 m bank on three sides (Sections A, B, and D) and faced a low hillside (Section C). The wetland had not been used for rice cultivation for at least six years. We assessed the habitat characteristics in ten 1 m × 1 m sample plots. About 93.8% of the wetland was covered by vegetation, with dominant species including Bidens tripartite, Persicaria thunbergii, Leersia oryzoides, Bidens frondosa.
Enclosure Construction and Daily Surveys
A drift fence was set up close to the edge of the wetland to capture migrating breeding frogs. The fence was made of green Formax (60 cm height) with 0.5 cm mesh, and was buried to about 10 cm below the ground surface to prevent frogs from passing under the fence. Twenty-two pitfall traps (diameter 30 cm; depth 45 cm) were placed at 8 10 m intervals on the outer side of the fence. The entrances of the pitfall traps were placed level to the ground to promote frog capture.
We checked the pitfall traps twice per day (10 12 AM; 6 8 PM) except during heavy rain. Adult frogs captured in the traps were considered to be breeding immigrants into the area. We recorded the capture date, time, and location, and measured frog snout-vent length (SVL) to the nearest 0.1 mm and body weight to the nearest 0.1 g. We then clipped the frogs toes for individual recognition and for age determination (Cheong et al 2007) , following the toe-clipping guidelines for live amphibians published by the American Society of Ichthyologists and Herpetologists (ASIH) and the Society Fig. 1 . Study area for call surveys of gold-spotted pond frog (Rana chosenica) populations near the Korea National University of Education (A) and the drift fence with pitfall traps used to capture frogs from site 1 (B). Five gold-spotted pond frog populations were identified in this study (sites 1 5). Section A faces high rice field banks, Section B faces another wetland, Section C faces low hillside, and Section D faces a rice field in cultivation.
for the Study of Amphibians and Reptiles (SSAR) (http://www. asih.org/files/hacc-final.pdf). The sex of each frog was determined by the presence or absence of nuptial pads. We then released the captured individuals on the inner side of the fence. To investigate how weather conditions affect breeding migrations, we obtained
